SUMMARY Twenty patients took part in a controlled double blind study comparing the efficacy of colloidal bismuth and cimetidine (800 mg at night) with cimetidine alone in the treatment of ulcerative reflux oesophagitis. Colloidal bismuth 120 mg was administered through an intraoesophageal tube four times a day. Cimetidine with colloidal bismuth gives significantly (p<0001) better results than cimetidine alone. Of 10 patients treated with cimetidine and bismuth, seven had no endoscopic signs of oesophagitis after three weeks and three had grade I oesophagitis. Of 10 patients treated with cimetidine alone, one had grade I oesophagitis and three grade II oesophagitis after three weeks. The remaining six still had grade III oesophagitis. This study also shows that in nine of 10 patients reflux oesophagitis was accompanied by infection with campylobacter like organisms (CLO). After treatment the bacteria disappeared promptly in five patients receiving combination therapy and in two of four treated with cimetidine alone. The possible role of CLO in reflux oesophagitis is uncertain.
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Gastro-oesophageal reflux is a quite common condition, usually accompanied by incompetence of the lower oesophageal sphincter.' Oesophagitis develops in only about one half of patients with gastrooesophageal reflux.4
Reflux oesophagitis is usually treated with H2-receptor antagonists, antacids in gel or drugs that promote gastric emptying together with postural and dietary recommendations.' In some cases, however, the reflux oesophagitis does not respond to conventional therapy and admission to hospital is necessary. Persistent reflux oesophagitis remains a therapeutical challenge.
Colloidal bismuth subcitrate has been proved to be effective in peptic ulcer disease. It is known as a cytoprotective agent that stimulates the generation of mucosal prostaglandin E2 and retards the movement of hydrogen ions.f Because of these properties colloidal bismuth was thought to be a useful therapeutic agent for ulcerative reflux oesophagitis. During the past three years 36 patients have been successfully treated with colloidal bismuth adminis- The aim of the present study was to compare colloidal bismuth in combination with cimetidine and cimetidine alone for the treatment of reflux oesophagitis. Furthermore the proportion of patients with reflux oesophagitis and CLO was determined.
Methods

PATI ENTS
Twenty patients (eight men, 12 women; mean age 69-1 years, (56-79)) with endoscopically and histologically proven grade I1-1Va reflux oesophagitis'4 (Table) were admitted to the trial. All patients had Therapy was discontinued (1) when there was endoscopic evidence of a cure or (2) after three weeks. If after three weeks little or no improvement was seen, subsequent therapy depended upon the type of treatment given during the three week period. Those receiving cimetidine and a placebo were given colloidal bismuth for a maximum of three weeks. Those on combination therapy were put on a different therapeutic regimen (such as antacids in gel and high dose cimetidine).
Gastro-oesophageal reflux was confirmed by 24 hour intraoesophageal pH monitoring.`, A one channel digitrapper series 6000 recorder was used. The antimony pH electrode was positioned 5 cm above the gastro-oesophageal junction, the localisation of which was established by endoscopy. A pH measurement was recorded every four seconds for 24 hours. In all cases endoscopy was done every week by the same endoscopist. Biopsies were assessed histologically and microbiologically-that is, Gram stain and culture for CLO. Because CLO have been found to adhere to gastroscopes, the gastroscope and biopsy forceps were sterilised with a 2% solution of glutaraldehyde for 45 minutes and subsequently rinsed with tap water. Oesophageal biopsies were taken before the endoscope passed into the stomach in order to avoid contamination with possible antral CLO.
MICROBIOLOGICAL INVESTIGATIONS
One part of the specimen was stained by Gram's method. The remaining tissue was smeared onto two plates: one with a non-selective blood-agar base and one with a selective GC agar base containing hemin, isovitalex, vancomycin, colistin, nystatin and trimethoprim. The media were incubated after inoculation at 37°C in micro-aerophilic Campylobacter atmosphere in 10% CO2 for a maximum of seven days. The CLO, when present, were then subcultured on a selective GC agar base and a non-selective blood agar base. Oxidase, catalase, and urease activities were determined for biotyping.
Results
Of the 10 patients treated with cimetidine and colloidal bismuth, six had no endoscopic signs of oesophagitis after two weeks and one was cured and 10* 9, three still had grade I reflux oesophagitis after three weeks (Fig. 1) . Thus no additional therapy was necessary.
Of the 10 patients treated with cimetidine alone, one had grade I oesophagitis after one week and six showed no improvement and three still had grade II oesophagitis after three weeks (Fig. 2) . The difference between the two groups was highly significant (X2=14.61, df= 1 p<0-001).
Subsequently the nine patients with grade oesophagitis after treatment with cimetidine alone also received colloidal bismuth. Three patients were cured after two weeks and three after three weeks; three patients still had a grade I oesophagitis.
Endoscopic grade 0 oesophagitis was established for seven patients who were treated initially with colloidal bismuth and cimetidine and six patients who received colloidal bismuth later. Three of these 13 patients also exhibited a histologically cured oesophagitis; the other 10 still showed signs of a mild oesophagitis -that is, minor to moderate increase in the number of polymorphonuclears and/or lymphocytes.
All cases of endoscopic grade III-IVa oesophagitis were confirmed histologically -that is, groups of polymorphonuclears throughout the specimen, numerous lymphocytes, and plasma cells and signs of ulceration.
Positive oesophageal cultures for CLO were found in nine cases, eight of which also had a positive antral culture. Whenever there was a positive antral culture there was endoscopic as well as microscopic evidence of a slight to moderate gastritis. Five of the nine patients were treated with colloidal bismuth; their CLO culture was negative within one week. Two of the four patients treated with cimetidine also remained positive. Campylobacter like organisms were found in squamous as well as cylindrical epithelium. An oesophageal ulcer in squamous epithelium with a CLO colony is shown in Fig. 3a, and b .
Three patients underwent a Belsey Mark IV reconstruction, after successful medical treatment. The others were discharged and have been taking colloidal bismuth tablets, dissolved in 5 ml water, with and without cimetidine. The results will be evaluated after a one year follow up.
Discussion
The present study has shown that treatment of ulcerative reflux oesophagitis with colloidal bismuth and cimetidine gives better results than treatment with cimetidine alone. This conclusion is based on clinical, histological, and microbiological evaluation of 20 patients who took part in a double blind study.
In addition the study showed that in nine of 20 patients the oesophagitis is accompanied by an infection with CLO. This is a rather surprising finding because CLO are known to exhibit a preference for the antral mucosa.7-'
In duodenal ulcers and duodenitis metaplasia of the antral epithelium has been suggested as a primary phenomenon.7 '8 Metaplastic epithelium infected by CLO is likely to be more susceptible to damage by acid. The same theory might be applicable to ulcerative reflux oesophagitis.
The presence of antral gastritis with positive cultures for CLO in both antrum and oesophagus in patients with reflux oesophagitis might be more than coincidental. Impaired antral motility and delayed gastric emptying have been shown in patients with reflux oesophagitis,'920 justifying the use of drugs that promote gastric emptying (such as metoclopramide). As CLO might play a pathogenetic role in antral gastritis, responsiveness to colloidal bismuth should be expected. ' Obviously CLO are not present exclusively in the antrum and duodenum. They can also be found in inflamed oesophageal epithelium and might possibly be one of the causative factors in oesophagitis. Campylobacter like organisms might very well be a secondary invader of inflamed oesophageal tissue. It is remarkable that the bacteria disappeared promptly after initiation of colloidal bismuth therapy in all cases and even in two patients receiving cimetidine alone; in antral gastritis these bacteria exhibit greater 
